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Ho t flashes (o r vaso mo to r sympto ms) are a majo r clinical pro blem fo r many wo men as they enter
meno pause and fo r breast cancer survivo rs. Ho t flashes o ccur as a result o f estro gen depletio n,  can
significantly alter daily activities, and can affect perceptio ns o f mo o d and sleep.  Furthermo re, ho t
flashes are a co mmo n adverse effect o f o varian ablatio n, tamo xifen, and aro matase inhibito rs used in
breast cancer treatment. It has been demo nstrated that up to  78%  o f female chemo therapy recipients and
72%  o f tamo xifen recipients experience ho t flashes.  Estro gens have been the treatment o f cho ice fo r ho t
flashes, but estro gens have been asso ciated with an increased risk o f breast cancer and, therefo re, are
generally avo ided fo r breast cancer survivo rs.  No nho rmo nal pharmaco lo gic agents are either no t
effective fo r so me wo men o r have adverse effects. Given the limited safe and effective o ptio ns, it is
imperative that effective new interventio ns with minimal adverse effects be develo ped to  help breast
cancer survivo rs who  experience ho t flashes.

Hypno sis is a mind-bo dy therapy that has few negative adverse effects and that may be o f significant
benefit in reducing the frequency and severity o f ho t flashes in breast cancer survivo rs. Several small
studies have suggested that hypno sis interventio n may have a po sitive effect o n the reductio n o f ho t
flashes. An early study by Stevenso n and Delprato  repo rted that fo ur wo men were able to  reduce self-
repo rted ho t flashes by 41%  to  90%  fro m baseline when pro vided with instructio n in relaxatio n, self-
suggestio ns o f co o l tho ughts, and temperature bio feedback. Three repo rts have indicated that hypno sis
may be an especially pro mising interventio n fo r ho t flashes.  We have develo ped a well-defined hypno sis
interventio n in o ur labo rato ry; recently, in a small explo rato ry study,  we repo rted a reductio n in ho t
flashes in 16 wo men after hypno sis interventio n. Pursuant to  this, the present study was develo ped to
additio nally assess the efficacy o f hypno sis interventio n fo r the treatment o f ho t flashes in a rando mized,
pro spective study.

Eligible patients were at least 18 years o f age, had a histo ry o f primary breast cancer witho ut evidence o f
detectable disease, and had a self-repo rted histo ry o f at least 14 ho t flashes per week fo r a perio d o f at
least 1 mo nth befo re study entry. Patients were no t allo wed to  receive any chemo therapy, andro gens,
estro gens, pro gestatio nal drugs, o r any treatment fo r ho t flashes. Wo men taking antiho rmo nal agents fo r
breast cancer (eg, tamo xifen, ralo xifene) were permitted into  the study if they had been taking the drug fo r
at least 1 mo nth befo re enro llment and had remained o n a stable do se. Patients were asked to  no t
participate in any o ther mind-bo dy therapy (ie, relaxatio n therapy, bio feedback, yo ga) and to  no t use any
o ther co mplementary o r alternative therapy during the study perio d.
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Participants were equally and rando mly assigned to  either hypno sis o r to  a no -treatment co ntro l arm.
Rando m assignment was made sequentially fro m a co nfidential, co mputer-generated list o f permuted
blo cks o f varying size. All patients were required to  give their written info rmed co nsent as dictated by
federal guidelines and appro ved by an institutio nal review bo ard. After rando m assignment, patients
were asked to  co mplete a daily ho t flash diary fo r 1 week befo re any treatments fo r ho t flashes. Baseline
measures also  included the Ho t Flash Related Daily Interference Scale (HFRDIS),  Center fo r Epidemio lo gic
Studies Depressio n Scale (CES-D),  Ho spital Anxiety and Depressio n Scale-Anxiety Subscale (HADS-A),
and Medical O utco mes Study Sleep Scale (MO S-Sleep Scale).  Patients then received either the hypno sis
interventio n o r remained o n a no -treatment waiting list fo r 5 weeks. At the end o f the study perio d, all
participants repeated the measures fo r a seco nd time.

The hypno sis interventio n fo llo wed a treatment manual that was develo ped specifically fo r this study and
was delivered by a clinician with a do cto ral degree in psycho lo gy who  had co mpleted at least 40 ho urs o f
training in hypno therapy pro vided by the principal investigato r. Training fo llo wed the guidelines and
learning o bjectives o utlined in the publicatio n, Standards o f Training in Clinical Hypno sis.

Patients in the hypno sis interventio n co nditio n were scheduled fo r five weekly sessio ns, each to  last
appro ximately 50 minutes. At each sessio n, a hypno tic inductio n was co mpleted acco rding to  a standard
transcript. (The treatment manual is available fro m G.E. o n request). Hypno tic suggestio ns fo r each sessio n
included the fo llo wing: hypno tic inductio n; mental imagery and suggestio ns fo r relaxatio n; mental
imagery fo r co o lness; deepening hypno sis and disso ciatio n fro m ho t flashes; po sitive suggestio ns and
imagery fo r the future; self-hypno sis; and the alert, “ In a few mo ments, return to  co nscio us alertness.”

In additio n, participants were given instructio n in self-hypno sis practice and were pro vided with an
audio cassette tape reco rding o f a hypno tic inductio n and o f instructed in-ho me practice. Altho ugh the
hypno tic inductio n fo llo wed a transcript, specific imagery fo r relaxatio n and imagery fo r co o lness were
individualized o n the basis o f each patient's preference regarding such imagery.

Statistical Co nsideratio ns

The primary end po int fo r this study was bo th the frequency o f ho t flashes and a ho t flash severity sco re. Fo r
the participants, the number and severity o f ho t flashes per day was co mputed fo r the baseline week and
fo r the final week. In additio n, the severity o f ho t flashes was co mputed. O ne po int was given fo r each mild
ho t flash, two  po ints fo r each mo derate ho t flash, three po ints fo r each severe ho t flash, and fo ur po ints fo r
each very severe ho t flash. The ho t flash sco re was calculated by multiplying the severity average fo r a week
times the ho t flash frequency fo r that week.
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The results o f this pre-test–po st-test co ntro l gro up design were analyzed via multivariate analysis o f
co variance and analysis o f co variance. The ho t flash severity sco re, the HFRDIS, the HADS anxiety sub-
scale, the CES-D depressio n scale, and the MO S-Sleep Scale were used as pre- and po st-tests in these
analyses. As fo llo w-up, these po st-test sco res were also  analyzed via a series o f two -sample t tests.
Co nfidence intervals o f 95%  fo r the change fro m baseline to  end-o f-study were co mputed fo r all measures
fo r bo th gro ups. All statistical tests were perfo rmed as two -tailed tests and used a level o f significance o f
P = .05.

A sample size o f 25 in each gro up was based o n an 80%  po wer to  detect a difference o f at least 3 0%  fro m
baseline to  fo llo w-up with a .05 o ne-sided significance level.

Missing data were handled by using vario us imputatio n metho ds (eg, patients who  co mpleted all data,
average value carried fo rward, last value carried fo rward, and minimum o r maximum value carried
fo rward) and were carried o ut to  assess the impact o f missing data o n the results. The amo unt o f missing
data was minimal, and the analyses indicated that the results were co nsistently demo nstrated.

Eight-six patients were screened fo r this study, o f which 26 either did no t meet eligibility criteria o r did no t
want to  participate. A to tal o f 60 wo men were rando mly assigned. Appro ximately 20%  o f the
participants who  had enro lled were either lo st to  fo llo w-up (n = 3 ) o r withdrew (n = 6); three had been
assigned to  the treatment gro up, and six had been assigned to  the co ntro l gro up. Reaso ns fo r tho se who
did no t co mplete the study included: being to o  busy/no  desire to  co ntinue fo r perso nal reaso ns (n = 7) and
no t able to  be reached (n = 2).

Demo graphic data fro m the participants who  were rando mly assigned to  each co nditio n are presented in
Appendix Table A1, o nline o nly. The baseline average number o f ho t flashes was well balanced fo r the study
arms. At baseline, there was no  significant difference between the participants in each co nditio n, with the
exceptio n that there were a greater number o f participants who  had earned a graduate degree in the
treatment gro up than wo uld be expected by chance (P = .04), but educatio nal levels were relatively evenly
distributed between the treatment and co ntro l co nditio ns fo r tho se who  co mpleted the study.
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Table 1 lists the results o f the initial analyses. The first analysis co mpared the final measures o f ho t flashes
(ho t flash sco re, HFRDIS) o f hypno sis versus co ntro l gro up participants by using a o ne-way multivariate
analysis o f co variance. Baseline ho t flash sco res and the HFRDIS sco re were used as co variates to  co ntro l
fo r individual differences. As listed in the table, the results were statistically significant; tho se in the
hypno sis co nditio n repo rted statistically significantly lo wer sco res o n the multivariate ho t flash o utco me
measure than did tho se in the co ntro l gro up. The effect size (η  = 0.479) is co nsidered o f large magnitude
when using co nventio nal criteria  and suggests that the difference sho uld be visible to  the naked eye. The
means and standard deviatio ns fo r pre- and po st-test sco res by gro up are listed in Appendix Table A2,
o nline o nly, fo r these and o ther o utco me variables, which sho ws impro vement in ho t flash o utco me fo r
bo th measures. Tho se in the hypno sis gro up sho wed statistically significantly better o utco mes fo r bo th
the ho t flash sco re and the interference sco re. These results are displayed graphically in Figure 1 and
Appendix Figure A1, o nline o nly.

Table 1 also  lists the results o f an analysis o f co variance o f the effects o f the hypno sis treatment o n
participants’ sleep. Ratings o n the MO S-Sleep Scale at baseline and at study end were used as the
co variate and o utco me, respectively. As listed in the table, the difference between gro ups after treatment
was statistically significant and had a large effect size. In Appendix Table A2, the hypno sis gro up sho wed
significant impro vement co mpared with the co ntro l gro up and impro vement co mpared with their baseline
sco res.

The third analysis summarized in Table 1 sho ws the results o f the hypno sis treatment o n two  psycho lo gical
o utco mes, depressio n and anxiety. The HADS-A and CES-D were used as bo th pre- and po st-test fo r this
multivariate analysis o f co variate (MANCO VA). As listed in Table 1, the two  gro ups were indeed
statistically significantly different at po st-test and had a mo derate effect size. Descriptive data and
fo llo w-up analyses are listed in Appendix Table A2. Participants in the hypno sis treatment sho wed
statistically significant impro vement co mpared with co ntro l participants fo r bo th anxiety and depressio n.
Effect sizes fo r bo th o utco mes were o f mo derate magnitude.

The ho t flash sco re used in the primary analysis was made up o f ho t flash frequency and severity. Additio nal
fo llo w-up fo cused o n the frequency o f ho t flashes at baseline and po st-test. As in previo us analyses,
ANCO VA (which used ho t flash frequency at pre-test as a co variate and ho t flash at end po int as the
dependent variable) revealed a statistically significant impro vement fo r the hypno sis gro up co mpared
with the co ntro l gro up. Ho t flash sco res (frequency × average severity) decreased 68%  fro m baseline to
end po int in the hypno sis arm (P < .001). Figure 2 sho ws the distributio n o f participants’ sco res at pre- and
po st-test by experimental co nditio n. The figure sho ws the similarity in the two  gro ups at pre-test and the
co nsistent impro vement in ho t flash frequency fo r the hypno sis gro up at po st-test.
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To  additio nally investigate the effects o f the hypno sis treatment o n the extent that ho t flashes interfered
with daily life, the items fro m the HFRDIS (bo th pre- and po st-test) were analyzed in a MANCO VA, with
fo llo w-up o f individual items. Fo r this scale, wo men rated the extent that ho t flashes have interfered with
10 different aspects o f their lives (ie, wo rk, so cial activities, leisure activities, sleep, mo o d, co ncentratio n,
relatio ns with o thers, sexuality, enjo yment o f life, o verall quality o f life), each o n a 10-po int scale. The
o verall MANCO VA was statistically significant (F[10,29] = 4.73 ; P < .001) and had a large effect size (η  =
0.620); at po st-test, ho t flashes interfered significantly less in the lives o f wo men in the treatment gro up
co mpared with tho se in the co ntro l gro up. Fo llo w-up analyses o f each item sho wed that all items were
statistically significantly less interfering (P < .05) fo r tho se in the experimental gro up, with the exceptio n
o f an item asking abo ut interference with sexuality (P = .124). Effect sizes (η ) ranged fro m 0.061 to  0.43 7
and fro m 0.150 to  0.43 7 fo r statistically significant items.

The results fro m this study suppo rt o ur pre-study hypo thesis that a hypno sis interventio n do es
significantly reduce ho t flashes. The effect size was large, and a 68%  reductio n in ho t flash sco res
indicated a clinically significant reductio n. Satisfactio n with the hypno sis interventio n was favo rable, and
no ne o f the patients co mplained o r dro pped o ut o f treatment because o f any negative adverse effects. This
is generally co nsistent with o ur previo us impressio ns fro m case studies o f hypno sis fo r ho t flashes  and
with research o n hypno sis fo r sympto m management, and it suggests that hypno sis is a well-to lerated
interventio n fo r mo st patients.

So me criticism o f this study is that o bservatio ns were limited to  5 weeks and that it do es no t pro vide data
regarding lo ng-term fo llo w-up. Ho wever, a ≤ 5-week time perio d has been used in a series o f clinical trials
that assessed pharmaco lo gic therapies fo r alleviating ho t flashes in breast cancer survivo rs, and it do es
allo w co mpariso n.  O ur anecdo tal experience has given us reaso n to  believe that patients who
co ntinue to  practice self-hypno sis co ntinue to  benefit with maintenance o f reductio ns.  Subsequent
studies sho uld use a lo nger-term fo llo w-up perio d to  determine if sustained sympto m relief is achieved
with hypno sis.

Altho ugh it co uld be argued that physio lo gic mo nito ring o f ho t flashes is needed to  validate the reductio n
o f ho t flashes, the use o f self-repo rt diaries, as used in this study, has lo ng been established as a valid
appro ach to  o btain data o n subjective pheno mena, such as patient-repo rted sympto ms.  Self-
repo rt diaries have been used in the majo rity o f studies o f interventio ns fo r ho t flashes, and they pro vide
the advantage o f data abo ut severity.  No netheless, there may be so me clinical utility in using physio lo gic
reco rdings in clinical trials to  gain a better understanding o f the mechanism o f actio n and the physio lo gic
impact o f hypno sis o n ho t flashes.
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It has been established previo usly that wo men with unrelieved ho t flashes suffer negative emo tio nal
co nsequences, such as anxiety, depressio n, interrupted sleep, and decreased quality o f life.  It is
reaso nable to  hypo thesize that interventio ns that effectively relieve ho t flashes wo uld also  result in
impro ved mo o d, affect, and daily activities, including sleep. Wo men who  received the hypno sis
interventio n in this study did, in fact, repo rt significant impro vement o n each o f these seco ndary
o utco mes. No t surprisingly, o n enro llment, participants repo rted significant interference with daily
activities as a result o f their ho t flash experiences. HFRDIS to tal sco res range fro m 0 to  100. The mean
baseline HFRDIS sco re fo r the treatment gro up was 3 9.52; in co ntrast, the po st-treatment HFRDIS sco res
were significantly lo wer than pretreatment, and the mean sco re was o nly 10.42. Therefo re, this study
suggests that hypno sis fo r ho t flashes has additio nal side benefits that include decreased interference
with daily activities and quality o f life.

In terms o f anxiety, the mean HADS sco re at baseline was belo w the cuto ff sco re repo rted in the literature
that indicates po ssible clinically relevant anxiety. The wo men who  participated in the hypno sis
interventio n gro up repo rted significant reductio ns in anxiety, which suppo rts the co ncept that hypno sis
to  treat ho t flashes is also  effective to  alleviate even subclinical sympto ms o f anxiety.

Ho wever, the reaso n fo r these benefits is no t entirely clear. Individuals who  have negative affect (eg,
anxiety, depressio n) may be mo re likely to  attend to  and to  repo rt physical sympto ms,  and/o r unrelieved
ho t flashes may result in mo re frustratio n and negative co nsequences.  In either case, this study
suggests that the effect o f hypno sis is to  impro ve emo tio nal and psycho so cial adjustment o f wo men who
experience ho t flashes.

The mechanism o f actio n o f hypno sis to  reduce ho t flashes is unkno wn, and this questio n was no t
addressed in this study. A substantial placebo  effect has been o bserved in multiple ho t flash
studies.  O n average, ho t flash frequencies diminish by 20%  to  3 0%  with 4 weeks o f
placebo .  Also , evidence fro m o ther studies suggests that wo men may tend to  under-repo rt ho t flashes.
The feeling o f security that results fro m a mind-bo dy interventio n, such as hypno sis, may reinfo rce this
tendency. It is generally accepted that treatments that result in ho t flash sco re reductio ns o f less than
40%  sho uld be co nsidered co nsistent with placebo  effect; therefo re, interventio ns that result in ho t flash
sco re reductio ns o f greater than 50%  sho uld be co nsidered greater than wo uld be expected fro m
placebo .  These study findings indicate that hypno sis is likely to  reduce ho t flashes to  a greater degree
than placebo , by 68% . In this study, the mean number o f ho t flashes, regardless o f severity, exceeded
seven per day at baseline. Wo men who  received the hypno sis interventio n repo rted an average reductio n
o f 4.3 9 ho t flashes per day, whereas the wo men in the co ntro l gro up remained relatively unchanged. It is
interesting to  no te that we did no t o bserve the placebo  effect fo r self-repo rted ho t flashes that is typically
o bserved in clinical trials. This o utco me mo st likely is because the co ntro l was a no -treatment co nditio n,
which is co nsistent with findings that ho t flashes remain stable o ver time if left untreated. Ho wever, given
the percent reductio n in ho t flashes, the effectiveness o f the hypno sis interventio n wo uld likely ho ld up
against a parallel arm. A rando mized clinical trial is currently underway by the autho rs to  co mpare the
hypno sis interventio n to  a placebo  co ntro l and to  additio nally address the po ssible underlying
mechanisms (eg, stress, sero to nin).
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Seaso nal effects are unlikely to  acco unt fo r findings in this study, because the study interventio n o ccurred
during a perio d lo nger than 1 year and because the effect size was large. Ano ther co ncern co uld be the
po ssible use o f o ther co mplementary therapies. Patients in this study were required to  disco ntinue all
o ther treatments fo r ho t flashes, with the exceptio n o f vitamin E, which has had limited efficacy in relieving
ho t flashes.

Wo men are interested in alternatives to  traditio nal ho rmo ne therapy and pharmaco lo gic interventio ns,
and this study demo nstrates the feasibility and po tential effectiveness o f hypno sis as an alternative
treatment. Ho wever, certificatio n in the pro fessio nal use o f hypno sis requires co nsiderable training  and
practice. Also , so me patients may no t be go o d candidates fo r hypno sis. Fo r example, hypno sis sho uld be
avo ided o r sho uld o nly be used with cautio n in patients with a histo ry o f severe psycho patho lo gy (eg,
bo rderline perso nality diso rder, schizo phrenia, po st-traumatic stress diso rder).  Also , it is po ssible that
so me patients may be in the lo w range o f hypno tizability and, as a result, may benefit less. Future studies
sho uld assess these variables. Despite these limitatio ns, it has been o ur impressio n that mo st patients can
benefit fro m hypno sis. Ho wever, lo ng-term, rando mized, placebo -co ntro lled studies will be needed to
identify the lo ng-term effect and integrative ro le o f hypno sis in the treatment o f ho t flashes.
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